Abstract. The relative contribution of prior experience and of size asymmetries to the determination of dyadic dominance between unfamiliar individuals was examined using pairs of green swordtail fish, Xiphophorus helleri. Three experiments were conducted to assess the extent to which superiority in size could override potential handicaps resulting from prior experience. These results indicated that prior experience accounted for dyadic dominance when the size advantage of a previously subordinate over a previously dominant opponent was less than 25 mm 2. However, as the lateral surface of the subordinate fish increased, neither previous experience nor size differences clearly accounted for the outcome of dyadic conflict. Even when the size advantage of subordinate opponents was in the 126-150 mm 2 range, size differences did not adequately explain the outcome. In conflicts between large previously subordinate and smaller dominant fish, there was evidence for an inverse linear relation between the effects of size and the likelihood of establishing dyadic dominance. In general, males with prior experience as subordinates had to be at least 40% larger than a previously dominant fish to win a significant proportion of conflicts. These results indicate that prior agonistic experience and body size effects can be additive when at the advantage of one opponent. These factors can also cancel each other out when in opposition, at least when size differences are not extreme. The results also confirm the main effect of both factors as well as their interaction in the determination of conflict outcomes for X. helleri.
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Body size is most often identified as the best cue for gauging resource holding power (Parker 1974) in animal conflicts. Size correlates naturally with strength and size is presumed to be an important factor accounting for conflict outcome in fish, with the larger individual usually winning in Xiphophorus spp. (Collins et al. 1967; Beaugrand & Zayan 1985) . However, size is not always a reliable indicator of resource holding power because of transitory changes in motivation or physiological state that may indirectly influence the outcome of conflict (Clutton-Brock & Albon 1979; Robertson 1986) . Although animals may rely on alternate means of conflict resolution when such means are available (Barnard & Burk 1979) , when contestants are closely matched in size, the potential cost associated with errors of assessment of relative size and strength may be high.
Resource holding power can also be affected by factors related to the history of two contestants. Among experiential factors, prior dominance experience seems to account for increases in resource holding power, while recent subordination seems to produce decreases in resource holding power (Francis 1983; Beaugrand & Zayan 1985; Beacham & Newman 1987) . Differences in familiarity with the area in which the contest occurs (Zayan 1975; Henderson & Chiszar 1977) , as well as prior cognizance of the opponent (Zayan 1974) can also have decisive roles in conflicts. Beaugrand & Zayan (1985) combined several of these experiential factors in a predictive model of dyadic conflict outcome. They showed that when size differences between opponents are limited, experiential factors fully account for dominance outcomes in pairs of green swordtail fish, Xiphophorus helleri. In testing this model, contests were arranged to manipulate experiential asymmetries while keeping size differences between rivals to a minimum. Nevertheless, the research revealed that size differences still accounted for 10% of the total variance in observed conflict outcomes. The investigators suggested that size differences might emerge as a more salient determinant of dominance 0003-3472/91/030417+08 $03.00/0 9 1991 The Association for the Study of Animal Behaviour 417
